Involvement of the C-terminal region of yeast proteinase B inhibitor 2 in its inhibitory action.
Yeast proteinase B inhibitor 2 (YIB2), which is composed of 74 amino acid residues, is an unusual serine protease inhibitor, since it lacks disulfide bonds. To identify its reactive site for proteases, we constructed an expression system for a synthetic YIB2 gene and then attempted to change the inhibitory properties of YIB2 by amino acid replacements. The purified wild-type YIB2 inhibited the activity of subtilisin BPN', a protein homologous to yeast proteinase B, although its binding ability was not strong, and a time-dependent decrease in its inhibitory activity was observed, demonstrating that wild-type YIB2 behaves as a temporary inhibitor when subtilisin BPN' is the target protease. Since YIB2 exhibits sequence homology to the propeptide of subtilisin, which inhibits a cognate protease using its C-terminal region, we replaced the six C-termi nal residues of YIB2 with those of the propeptide of subtilisin BPN' to make the mutant YIB2m1. This mutant exhibited markedly increased inhibitory activity toward subtilisin BPN' without a time-dependent decrease in its inhibitory activity. Replacement of only the C-terminal Asn of YIB2 by Tyr, or deletion of the C-terminal Tyr of YIB2m1, inhibited subtilisin, but the ability of these mutants to bind subtilisin and their resistance to proteolytic attack were weaker than those of YIB2m1, indicating that the C-terminal residue contributes to the interaction with the protease to a greater extent than the preceding five residues and that the resistance of YIB2 to proteolyic attack is closely related to its ability to bind a protease. These results demonstrate that YIB2 is a unique protease inhibitor that involves its C-terminal region in the interaction with the protease.